Abstract: Aspicilia uxoris is proposed as a new combination for a species known from Algeria, Morocco and Spain. It grows on bark and lignum of Cedrus atlantica, Juniperus spp. and Pinus halepensis in the western Mediterranean Region. It is characterized by spore and conidia sizes, granular epihymenium on the surface of paraphyses and a typical apothecial structure and development. The ecology and distribution of the species and a comparison with other epiphytic taxa of the genus are discussed. Notes on the identity of Aspicilia lignicola are provided. Lectotypes for Aspicilia cinerea var. vulgaris f. lignicola, Lecanora lignicola and Lecanora uxoris are designated.
Introduction
During field work over the past few years for the Iberian Peninsula Lichen Flora project, several specimens of Aspicilia A. Massal. were collected from conifers (Juniperus L. spp.) in Central and SE Spain. The material was originally identified as Aspicilia lignicola ''(Anzi) Hue'' (Fos 1998; Fos & Barreno 1998; Martínez et al. 2001 Martínez et al. , 2002 Martínez et al. , 2003 Aragón et al. 2004 Aragón et al. , 2006 , a rare epiphytic species previously reported from Algeria (Esnault 1985) and from a few localities in the Alps: Austria (Tü rk & Hafellner 1999; Hafellner & Tü rk 2001) , France (Ozenda & Clauzade 1970 , as Lecanora lignicola (Anzi) Zahlbr.; Clauzade & Roux 1985) , Germany (Wirth 1987) and Italy (Hue 1910; Nimis 1993; Nimis & Martellos 2003) . However, a critical investigation of the Algerian and Spanish material and a comparison with original material of Aspicilia lignicola have shown that it belongs to a different species. After an intensive search for an adequate name and for more material, the Algerian and Spanish species was found to be identical to Lecanora (Zeora) uxoris Werner, a species described from conifers in Morocco (Werner 1938 (Werner , 1974 ; see also Egea 1996) . The morphological characters of L. uxoris, mainly apothecia development, asci, paraphyses and spore type, reveal that it belongs in the genus Aspicilia, and consequently a new combination is proposed here. A description, complementary information on the distribution and ecology of the species, and a comparison with other epiphytic Aspicilia species taken from the bibliography are included. Notes on the identity of Aspicilia lignicola are given, and three lectotypes are also selected here.
Material and Methods
The study was carried out using specimens from 29 collections deposited in BC, MA, MAF, O, PC, TO and the private herbarium of J. Esnault (hb. Esnault, Rennes) . The species description is based on this material. The lichen specimens were examined and photographed using a Nikon SMZ 1500 stereomicroscope and a Nikon Eclipse 80i microscope fitted with bright field (BF) and differential interference contrast (DIC), both coupled to a Nikon DXM 1200F digital camera. To combine successive photographs at different focal levels we used the free Public Domain software CombineZ5 by Alan Hadley (http:// www.hadleyweb.pwp.blueyonder.co.uk).
Hand-cut sections and squash preparations of the material were examined in water, Lugol's iodine solution or in lactophenol-cotton blue. Pre-treatment with 10% KOH solution (K) before applying Lugol's iodine solution (I) is indicated in the text as K/I. All measurements were made on specimens mounted in water. Extreme values have been placed between brackets where they represented no more than 10% of the measured character. For spore shape terminology and length:breadth (l:b) ratio method we followed Bas (1969: 321-322) . Current mycological terminology is used and generally follows Kirk et al. (2001) , and phytoclimatic terminology Rivas- Martínez (1987) . The standard methods of thin-layer chromatography (TLC) (Culberson & Ammann 1979; Culberson et al. 1981; Culberson & Johnson 1982) Apothecia numerous, 1 to several per areole, up to 2·1 mm wide, simple or composite, sometimes regenerating, orbicular to slightly angular by pressure, or irregular and flexuose especially when composite, erumpent when young becoming sessile and adnate; cryptolecanorine or nearly urceolate at first, becoming lecanoroid or lecideoid when mature; margin pruinose and with an irregularly lacerated and raised thalline rim when young, remaining later distinct and prominent, either concolorous with the thallus (lecanoroid), brownish to black (lecideoid) or more commonly pruinose. Disc concave when young, plane to slightly convex when mature, brown to black or pruinose, surface slightly roughened, with button-like or linear pruinose protrusions of sterile tissue when composite, sometimes degenerated or eroded, most probably due to animals, and then at times regenerating. Thalline exciple distinct, well-developed and persistent in most mature lecanoroid apothecia, sometimes excluded, concolorous with thallus or commonly with whitish pruina, continuous with the thallus, up to 200 m thick. True exciple up to 155 m wide laterally, highly variable in development and thickness, reduced (with up to 5 cell rows in lecanoroid and some cryptolecanorine apothecia) to extended and flabellate (lecideoid), sometimes with greyish irregular granules; outer rim up to 25 m wide, dark brown to brownish, paraplectenchymatous with textura globularis, cell lumina 3-8 m wide; inner cells radiating with textura prismatica, brownish to commonly hyaline, cell lumina up to 12 m long. Hymenium (80-)90-140(-160) m tall, conglutinated, hyaline, subhymenium hyaline; epihymenium up to 40 m tall, with dark brown to brownish or slightly olivaceous pigment, finely granular on the surface and rarely between paraphyses tips, granules mainly rectangular to irregular (smaller than those found in the cortex and medulla) partially dissolving in N, K and C (some of them are calcium oxalate crystals). Pycnidia common, immersed, indistinct to rarely open when old, unilocular to multilocular, occurring singly or in clusters; ostiole hyaline to brownish or black; wall hyaline, cells with textura angularis. Conidia 5-8 0·75-1·25 m, bacilliform, straight.
Chemistry and spot tests. No lichen substances detected by TLC; cortex and medulla K , C , KC and I ; epihymenium pigment HNO 3 + light emerald green (especially near the edge).
Distribution and ecology. According to our data, Aspicilia uxoris has a limited distribution and is currently known from the mountainous calcareous areas of Algeria, Morocco and Spain (Fig. 4) . This epiphytic lichen grows on the acid bark and wood of Cedrus atlantica, Juniperus oxycedrus, J. phoenicea, J. thurifera and Pinus halepensis, at altitudes ranging from 900 to 2100 m a.s.l. It has been collected in dry to per-humid, temperate to extremely cold sites (Barbero et al. 1981) , from the mesomediterranean to the upper oromediterranean belts of the western Mediterranean Region.
The current distributional range of this lichen recalls that of Juniperus thurifera and partially of Cedrus atlantica, two conifers respectively from the western Mediterranean and North-West African Mediterranean Region (Castroviejo et al. 1986; Vidakovik 1991; Farjon 2005 ) which could represent its preferred phorophytes. The lichens growing on Cedrus and Juniperus spp. from Morocco and Spain have been studied by several authors (e.g. : Werner 1970; Crespo & Vězda 1985; Burgaz et al. 2002; Aragón et al. 2004 Aragón et al. , 2006 an old floristic and ecologically threatened contingent (Barreno 1991; Martínez et al. 2003) . Buellia cedricola is also known from semi-open coniferous forests in western North America (Nordin 2000) . The material from Morocco was collected on wood of Cedrus atlantica and on bark of Juniperus oxycedrus and J. thurifera, growing with Caloplaca cerina (Ehrh. ex Hedw.) Th. Fr., Physconia grisea (Lam.) Poelt and Xanthoria parietina (L.) Th. Fr. (Werner 1938 (Werner , 1974 . The Moroccan cedar and juniper forests are mainly distributed in the cold to very cold supramediterranean to oromediterranean belts, in subhumid to perhumid situations, of the Moyen and Haut Atlas (Barbero et al. 1981; Benabid 1982; Benabid & Fennane 1994) .
In Algeria, Aspicilia uxoris was collected on the bark and occasionally on stumps of Cedrus atlantica, and one specimen on the bark of Pinus halepensis growing with Megaspora verrucosa (incl.: M. verrucosa var. mutabilis (Ach.) Nimis & Cl. Roux) (Esnault 1985, as A. lignicola) . The Algerian cedar forests are also mostly distributed in the cold to very cold supramediterranean to oromediterranean belts, in humid to per-humid situations, of the Tellien and Saharien Atlas (Yahi et al. 1999; Meddour 2002) . The Pinus halepensis forests of the eastern Saharien Atlas, where Aspicilia uxoris was collected, are found in the cool to temperate and sub-humid to dry mesomediterranean belt (Quezel 1986) .
In Spain, material of Aspicilia uxoris from Cuenca, Guadalajara and Teruel provinces (cf. Martínez et al. 2001 Martínez et al. , 2002 Martínez et al. , 2003 (Fos 1998; Fos & Barreno 1998, as A. lignicola) refers to a Lecanora sp., since the specimen has Lecanora-type asci (Purvis et al. 1992 ) and the ascospores are smaller (9-10 5-6 m) than those of A. uxoris.
Remarks. Aspicilia uxoris is well characterized by its epiphytic habit, spore and conidia sizes, commonly granular cortex and medulla, finely granular epihymenium mainly on the surface of the paraphyses and typical apothecial structure and development. The pruinose cover of the thallus and apothecia is very variable, especially in the pruinose and chalky specimens growing on Cedrus atlantica and Juniperus thurifera, the optimal phorophytes of this lichen. A similar pattern of variation occurs with apothecia development; thalli with a very high proportion of composite apothecia being more frequent on optimal phorophytes than those with simple ones. Frequently, the HNO 3 -reaction in the epihymenium is clearly visible only in the contact area of the hymenium and the exciple.
The initial cryptolecanorine and erumpent ascomatal structure, the ascus type with a thick, non-amyloid apical apparatus, the moniliform paraphyses, the HNO 3 + light emerald green epihymenium, the thin-walled ascospores and the conidium morphology, indicate that the species belongs in Aspicilia subgen. Aspicilia (Clauzade & Roux 1984; Esnault 1985; Hafellner 1991; Purvis et al. 1992) . The apothecia of A. uxoris are similar in morphology and development to those described in A. crespiana (Rico 1999 ), a species of the A. calcarea (L.) Mudd. complex, and this could indicate a close relationship of A. uxoris to acidophilous taxa of that complex. In both species, the young apothecia are typically cryptolecanorine, immersed with reduced true exciple and raised margin, appearing as nearly urceolate at maturity, whether lecanoroid or lecideoid, almost all of them with a prominent margin. Aspicilia crespiana is clearly separated from A. uxoris by its muscicolous, squamulose thallus with fungal rhizomorphs, longer conidia and by the absence of granules and crystals in its epihymenium (Sanders & Rico 1992; Rico 1999; Sanders 1999 ). In addition, the main difference between these species lies in the number of spores per ascus, which is up to 6 in A. crespiana (as in all species of the A. calcarea complex; cf. Clauzade & Roux 1984) but always 8 in A. uxoris. Further detailed analyses are needed to clarify their presumed relationship.
There are some morphs of Aspicilia contorta [e.g. Aspicilia lundensis (Fr.) Zahlbr., considered a synonym of A. contorta, cf. Clauzade & Roux 1985 , Wirth 1995 , another member of the A. calcarea complex, which rarely grow on lignum. This species has up to 6-spored asci and larger ascospores than A. uxoris (cf. Ekman & Frö berg 1988; Wirth 1995; Rico 1999) .
Aspicilia is a difficult genus containing many confusing species with many unresolved taxonomic and nomenclatural problems, and requires a thorough revision (Purvis et al. 1992) . Only a few species have been described as epiphytic (corticolous and/or lignicolous). Most of the names of the epiphytic species are poorly known and dubious and await critical revision; some of them probably refer to lignicolous morphs of normally saxicolous species (Nimis 1993 (Santesson 1993) has a bluish grey rimose thallus, small irregular apothecia and non-moniliform paraphyses, growing on wood in a dusty situation (Magnusson 1939 (Ivanova & Hafellner 2002) . Megaspora verrucosa clearly differs from Aspicilia uxoris by its very large and thick-walled spores (35-50 25-39 m), immersed apothecia in thalline verrucae and habitat, primarily growing on mosses and plant debris (Purvis et al. 1992; Wirth 1995 
Notes on Aspicilia lignicola
In Aspicilia, the epithet lignicola has been introduced twice by Anzi to designate lignicolous morphs of two different siliceous species collected on worked timber in the Alps. Anthropogenic wood, a commonly nutrient-rich environment, is a suitable habitat for colonization of lichens, and among them by normally saxicolous species (Svensson et al. 2005; Brightman & Seaward 1977) . That is the case of A. caesiocinerea and A. cinerea, two polymorphic, normally silicicolous species, with wide ecological amplitude (Räsänen 1939; Purvis et al. 1992; Nimis 1993; Wirth 1995 Lecidorina, Urceolaria, Semilecanora, Paraplacodium, Koerberiella, Pseudoplacodium, Tephromela (Lublin): 280 (1996) All the material studied of Aspicilia lignicola, and probably all specimens of Anzi's exsiccata number, are very similar in general habit, basic features and in the way of preparation, which indicates that they were prepared simultaneously and belong to a single collection, made from one locality at one time. Some specimens (including the lectotype) were probably sent to different authors prior to the distribution of the exsiccata fascicle, which supports the variations in label data (see label data of lectotype and additional specimens). Therefore, we believe that most specimens, if not all, must be considered as authentic material.
The specimens studied of Aspicilia lignicola, and also the extensive descriptions by Hue (1910) and Magnusson (1939; cf. also 1944) differ from A. uxoris, mainly by the absence of granules in the greenish to brown epihymenium, by their larger ascospores (19-26 11-15 m) and conidia (11-19 0·5-1 m), and by the brownish to grey epruinose thalli and crater-like, plane to slightly concave almost epruinose apothecia. These characters plus its K thalli, reveal a close relationship of A. lignicola with A. caesiocinerea s.l. (Magnusson 1939; Clauzade & Roux 1985; Purvis et al. 1992; Wirth 1995) , which is occasionally found on wood (Magnusson 1939 (Anzi 1860: 60) and one of the localities cited in the protologue. Consequently, we selected here as lectotype the sample with five wood portions preserved in TO.
The studies of three collections of this exsiccatum number reveals that it is conspecific with the variable species Aspicilia cinerea in its current concept (cf. Magnusson 1939; Clauzade & Roux 1985; Purvis et al. 1992; Wirth 1995) , a normally siliceous species occasionally found on wood (Hafellner & Tü rk 2001) , and simply represents a morph found on worked timber. The specimens have a K+ red (crystals) rimose thallus, cortex and epihymenium with only a few granules, immersed and concave mature apothecia, spores of 14-20 7-12 m and conidia of 16-21 0·5-1 m, characters that clearly separate them from A. uxoris.
